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What is claimed is: j 

L In a communication apparatus, an improvement of tunable filter tvmable tc 
each selected center wavelength of a number of channels, and each of the chaiMfels 
5 centered on a corresponding gridline of a^selected wavelengtii^ said tunaole filter 
comprising: 

a grid generator suitable for positioning in an optical path of a beam, 
and the grid generator of a first selected optical path length determinative of a 
first free spectral range substantially corresponding to a spacing between 
10 adjacent gridlines of the selected wavelength grid; and / 

a channel selector suitable for positioning in tfie optical path of the 
beam and the channel selector with a tunable second optical path length 
determinative of a second fi:ee spectral range dmering firom the first fi:ee 
spectral range by an amount corresponding substantially inversely with the 
15 number of channels of the selected wavelength grid and said second optical 

path length tunable to a selected one /^the number of channels of the 
wavelength grid. 

2. The tunable filter of Claim 1, wherpin the second fi-ee spectral range of said 
channel selector differs firom the first fi-ee spectral range by an amount substantially 

20 corresponding with the quotient of the^st fi-ee spectral range and the number of 
channels of the selected wavelengt^/^id. 

3. The tunable filter of Claim 1 , wherein a finesse of said channel selector 
substantially corresponds withyfess than the number of channels of the selected 
wavelength grid. 

25 4. The tunable filter^of Claim 1, wherein said grid generator fiirther comprises at 
least one of a Fabry-Perot filter and an interference element. 

5. The tunable >filter of Claim 1 , wherein said grid generator 
fiirther comprise/ an etalon. 

6. The tunable filter of Claim 1, wherein said grid generator fiirther comprises: 

30 an Etalon; and 
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a tnermai conxrouer lo coiuiui a icmpci atiuw v^x j^^**^^^^ — - — 
the first selected optical path length. 

7. The tunable filter of Claim 1 , wherein said channel selector fiirther comprise^ 
at least one of: a diflfraction element, an interference element, and a birefi"ingent^ 

5 element. 

8. The tunable filter of Claim 7, wherein the channel selector fiirthei^'^omprises: 

a mechanical actuator to tune said channel selector by varying the 
tunable second optical path length of said channel selector/ 

9. The tunable filter of Claim 7, wherein the channel selector fiirther comprises: 
10 a thermal actuator to tune said chamel selector by varying the tunable 

second optical path length of said channel/selfctor. 

1 0. The tunable filter of Claim 7, wherein tte^te^^ fiirther comprises: 
a electro-optic actuator to tune said ^annel selector by varying the tunable 

second optical path length of said channel selector. 
15 11. The tunable filter of Claim 1 , wherein the channel selector includes at least 
one of selected length and a tunable index of refi-action. 

12. The tunable filter of Claim / wherein the channel selector includes a tunable 
length and a selected index of reaction. 

13. The tunable filter of Claim 1 , wherein said channel selector comprises: 

20 an gas spaced etalon tunable by means of tuning a pressure of a gas 

within the gap to/vary the second optical path length. 

14. The tunable filter of Claim 1 , wherein said channel selector comprises: 

an et'^on electrically tunable in response to an applied electric field to 
vary the s^ond optical pathlength. 
25 15. The tuna)le filter of Claim 1 , wherein the channel selector fiirther comprises: 



The tima 

/ 2 



an etalon thermally tunable in response to an applied thermal energy to 
vary the second optical path length. 
1 6. the tunable filter of Claim 1 , wherein said channel selector fiirther comprises: 
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n <^«^icoixductor element with a tunable index of refraction resDonsive 
to the applied electric field to vary the second optical path length. 

1 7. The tunable filter of Claim 7, wherein the birefiingent element includes at 
least one of: a Pockels cell and a Kerr cell. 

5 1 8. The tunable filter of Claim 7, wherein the interference element comprises: 

a wedge-shaped etalon. 

19. The tunable filter of Claim 18, wherein the interference element comprises at 
least one of a wedge-shaped solid etalon and a wedge-$haped air gap etaloa 

20. The tunable filter of Claim 1 8, wherein the wedge-shaped etalon further 
10 comprises: 

an actuator for translating said ^edge-shaped etalon across the optical 
path of the beam to tune the second optical path length. 

2 1 . The tunable filter of Claim 1 , yh^ein said channel selector fiirther comprises: 

a grating; and 

15 an actuator for varying an angle of said grating with respect to an 

optical path of the beam to/une the beam to a selected one of the plurality of 
channels of the wavelength grid. 

22. The tunable filter of Claim 1 , fiirther comprising: 

a logic to tune said channel selector to the selected one of the number 
20 of channels of the Avavelength grid. 

23. The tunable filtei^ of Claim 1 , fiirther comprising: 

a logic to tune said grid generator to the selected wavelength grid. 

24. In the communication apparatus of Claim 1, a fiirther improvement of: 

a/gain medium to emit a beam, and said gain medium capable of 
25 accepting feedback to tune a selected wavelength at which to lase; and 

said tunable filter positioned in an optical path of the beam to provide 
the /feedback to tune the gain medium to a selected one of the number of 
channels of the wavelength grid. 
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25. The communication apparatus of Claim 1 , a further improvement coir^rising: 

a first optical circulator with at least a first port, a second port/4id a third 
port and a beam entering the first port exiting the second port, and the beam 
5 entering the second port exiting the third port; / 

a second optical circulator with at least the first port, th/ second port and 
the third port and the beam entering the first port exiting the second port, and 
the beam entering the second port exiting the third port^and 

said tunable filter optically coupled to the second port of said first optical 
10 circulator and the first port of said second optical circulator to tune to a 

selected one of the number of channels of the wavelength grid to pass between 
the second port of said first optical circulator ^d the fiirst port of said second 
optical circulator. 

26. The communication apparatus of Claim 1 A fiirther improvement comprising: 

1 5 a gain medium timable to eni/a beam at a selected wavelength; 

said tunable filter v^th an immt yan output, and said tunable filter input 
positioned in an optical path of th^teanrto provide at said output a filter of 
said beam at a selected one of the number of channels of the wavelength grid; 

an error detector to a difference in energy levels of said beam at 
20 said input and said output .of said tunable filter; and 

logic for providing a closed loop feedback of the difference to tune 
said gain medium to the selected one of the number of channels. 



27. The communication apparatus of Claim 1, and said grid generator comprising: 

25 a gain medium to emit a beam, and the gain medium including a fi-ont 

facet and a rear facet and the first selected optical path length between the 
fi*ont facet/and the rear facet determinative of the first firee spectral range and 

substanti^y corresponding to the spacing between adjacent gridlines of the 

/ 

selected wavelength grid, 

30 
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comprising: / 

a gain medium to emit a beam and the gain medium including a front 
facet and a rear facet and the txmabie second selected optical path length 
5 between the front facet and the rear facet determinative of the second free 

spectral range differing from the first free spectral range by an amount 
corresponding substantially inversely with the number of channels of the 
selected wavelength grid, and said second optical patn length tunable to a 
selected one of the number of channels of the wavelength grid. 

10 29. A method for filtermg an optical beam to a corresponding center wavelength 
for each of a number of channels of a selected wavelength grid, and the method for 



tuning comprising the acts of: 

filtering the optical beam to 
free spectral range substantially corr 



dt a first set of wavelengths vnth a first 
:snoWing with the center wavelengths for 



7 wiiypH*^ 

1 5 each of the number of channels; / 

tuning the optical beam to a selected one of a second set of 
wavelengths with a second fre^4pectral range differing from the first free 
spectral range by an amount^orresponding substantially inversely with the 
number of channels of the^lected wavelength grid. 

20 30. The method of Claim 29,/wherein the tuning act fiirther con^rises the act of: 

aligning the selected one of the second set of wavelengths with the 
selected one of the first set of wavelengths to tune the optical beam to the 
selected one of the number of channels. 

3 1 . The method of Claim 29, wherein the filtering act fiirther comprises the act of: 

25 generatmg a first interference within the optical beam with a 

periodicity substantially corresponding to the center wavelengths of each of 
the plurality/of channels. 

32. The method of claim 29, wherein the tuning act fiirther comprises the acts of: 

generating a second interference within the optical beam with a tunable 
30 second/free spectral range differing from the first free spectral range by an 
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amount substantially corresponding to the ayotient of a spacing of the first free 
spectral range and the number of channel^f the selected wavelength grid; 
and 

varying the second interference within the optical beam to tune the 
optical beam to a selected one 6f the number ofphannels of the wavelength 
grid. 
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